Experiments were conducted to study the effects of planting dates and manure rates on dry matter production of maize and to correlate leaf and total dry matter with grain yield. Planting dates and manure rates were randomly laid out in a randomized complete block design with a factorial arrangement and replicated 3 times. In 1991, the treatments consisted of 6 planting dates spaced at forth nightly interval beginning from May 28 to August 6; and 3 poultry manure rates (0, 20 and 40 t/ha). In 1992, similar arrangement except that 3 sowing dates (April 16, April 30 and May 14) and 7 manure rates (0, 10, 20, 30, 40, 50 and 60t/ha) were used. Results showed that leaf, stem and total dry weight increased with manure rate. Application of poultry manure increased total dry matter of maize between 153.58 to 210.20 % in 1991 and between 46.99 to 108.88 % in 1992 at 70 days after sowing. However, there was a general decrease, albeit gradually in dry matter of maize with delayed sowing by between 8.13 and 36.54 % in 1991. Grain yield correlated significantly in most instances with leaf dry matter yield at early stages of maize growth. The total dry matter accounted for upward of 98 % at 28 and 70 days after sowing (DAS) for the variability in grain yield in 1991 and up to 72 % in 1992. It appears that manure rate of 20t/ha was adequate in increasing dry matter and grain yield of maize in early planting season and up to 40t/ha in late season but not beyond mid-July.
INTRODUCTION
Sensitivity of crops to time of planting in many parts of tropical Africa having a marked seasonal climate is well known [1] with yields declining with lateness in planting [2] . One of such crops reported to be affected is maize [3] where yield declined with delayed sowing has been attributed to lower soil nitrogen and/or inadequate moisture at critical periods of growth [4] . Other factors include day length, build-up of pests and diseases, reduced insolation and low soil temperature [5] . Law [5] found a highly significant positive relationship between grain yield and dry matter production of maize. Relative to that of the early planting, the initial growth of late sown maize was poor, and, although subsequent relative growth rates were good, these plants failed to catch-up but remained small with lower rates of carbohydrate production during the grain-filling period [2] . As observed by Jones [2] , yield of maize is significantly related to plant size and leaf area. Therefore, management practices that would increase plant size:-dry matter yield in the early stages of maize growth would enhance grain yield. One of such cultural practices is soil amendment by application of organic manure.
Organic manure such as crop residues, green manure, compost, farmyard manure, animal wastes (dungs and droppings), municipal refuse, oil cake, and residues from food processing, can be used as an alternative or supplement for inorganic fertilizer. Nutrients contained in organic manures are released more slowly and are stored for a longer time in the soil, thereby ensuring a long residual effect [6] , supporting better root development and higher crop yield [7] ; activates soil microbial biomass thereby increasing soil fertility [8] .
With all the benefits derivable from application of organic manure, the use of poultry manure would improve the soil physical and chemical properties that would lead to early vigorous growth of maize, stabilizing this gain with delayed planting, resulting in increased dry matter yield of maize and hence, grain yield.
This study was therefore conducted to evaluate the possible effect of organic manuring on dry matter production of maize with changes in sowing date. C, during the rainy months of the year. The soil was acidic and it is classified as a sandy loam Oxisol of Nkpologu series [9] .
MATERIALS AND METHODS

Two
Experiment I: A factorial treatment combinations comprising 6 sowing dates (May 28, June 11 June 25, July 9, July 23 and August 6) and 3 poultry manure rates (0, 20 and 40t/ha) were laid out in a randomized complete block design and replicated three times. Each plot measured 3m x 3m with a space of 1m between plots and 2m between two replicates. One week before each sowing date, appropriate manure rates (calculated on dry weight basis) were applied to the plots and thoroughly incorporated into the top soil. Maize variety (FARZ-7) was sown at a spacing of 0.75m x 0.25m. Two seeds were planted per hill and at two weeks after sowing, they were thinned to one seedling per hill (i.e. 53,333 stands per hectare).
Weeding was done twice -at 21 and 45 days after sowing (DAS). At 28, 49 and 70 DAS, four maize plants were destructively sampled from each plot by cutting at the base of the plant.
These were separated into leaf blade and culm/stem, put in paper bags and oven-dried at 80 0 C until constant weight was obtained using Gallenkamp oven model OV-440.
Leaf and stem weight and total dry matter yield were determined by weighing using digital electrical weighing balance -mettler P160.
Experiment II:
This was carried out in 1992 and was similar to that of 1991 except that there were three planting dates (April 6, April 30 and May 16) and seven manure rates (0. 10, 20, 30, 40, 50 and 60t/ha). The aim was to get, in addition to the dates used in 1991, a more complete cycle of plating dates under rainfed conditions, and to study a wider range of manure regimes.
Treatment allocations, experimental procedures, cultural practices and observations were similar to those for experiment 1. Data collected were subjected to the analysis of variance by the procedures described by [10] and significant means were separated using LSD (P = 0.05). Simple linear correlation (r) was used to assess the relationship between leaf dry weight, total dry matter and grain yield with changes in sowing date.
RESULTS
In 1991, the highest significant leaf dry weight (Table  1) was obtained with 40t/ha manure rate followed by 20t/ha rate while the control had the least leaf dry weight at 28 DAS. During this period, June 11 sowing recorded the highest leaf dry weight compared with other sowing dates ( Table 1) . Also the highest leaf dry weight for 40t/ha was obtained in May 28 sowing. Leaf dry weight for 20t/ha was highest in June 11 sowing while the leaf dry weight for the control was similar in all the sowing dates. At 49 DAS, manure treatment increased the leaf dry weight over the control. May 28 and August 6 sowing had significant increases in their leaf dry weight compared with the June 25, July 9 and July 23 sowing. 0t/ha manure rate had the highest leaf dry weight at 49 DAS in May 28 planting while the highest leaf dry weight for 20t/ha for the same growth stage was in May 28 sowing and 40t/ha in June 11 sowing (Table 1) .At 70 DAS, all manure treatments increased leaf dry weight above the control. 40t/ha manure had the highest leaf dry weight, followed by 20t/ha rate (Table 1 ).
In 1992, leaf dry weight at 28DAS was similar among manure treated plots but higher than the control ( Table 2 ). The highest leaf dry weight was obtained in May 14 planting.
At 49 DAS, leaf dry weight increased with manure rate with 30 to 60t/ha having the highest leaf dry matter compared with the control, 10 and 20t/ha. Within the same period (49DAS), April 16 planting gave significantly higher leaf weight over April 30 and May 14 sowing. Similar trend was observed at 70DAS except that 40t/ha manure rate was significantly higher than 30t/ha rate ( Table 2 ).
There was no significant effect of planting date on leaf dry weight at 70DAS. The stem dry weight of maize in 1991 increased significantly with increase in manure rate at 28DAS (Table 3 ). The higher the manure rate, the higher the stem dry weight. June 11 sowing gave the highest stem dry weight compared with other sowing dates. The highest stem dry weight for 20 and 40t/ha manure rate was observed in June 11 sowing. Stem dry weight for 49DAS generally followed the trend observed at 28DAS. June 25 and July 23 sowings had the least stem dry weight at 49 days of growth. However, stem dry weight generally increased with the age of the crop and manure rate (Table 3) . At 70DAS, 40t/ha gave the highest stem dry weight (81.62g), followed by 20t/ha rate. Also the highest stem dry weight was obtained in May 28 and July 23 sowing at 70DAS.
In 1992, all the manure treatments gave significant increases in stem dry weight compared with the control. 40 to 60t/ha rates increased stem dry weight over 10t/ha. The least significant stem dry weight was obtained in April 16 planting (Table 4) . At 49DAS, manure application increased the stem dry weight over the control. Except for 40t/ha rate, application in excess of 20t/ha did result in further increases in stem dry weight during this period. April 16 sowing produced the highest stem dry weight (Table 4) . At 70DAS, manure application increased stem dry weight above the control, but not beyond 40t/ha rate while the highest stem dry weight was observed in May 14 sowing (Table 4 ).
The mean total dry matter yield of maize at 28DAS in 1991 increased with increase in manure rate (Table  5) . Total dry matter yield for June 11 was higher than those for other sowing dates (Table 5 ) while the total dry matter yield for 20 and 40t/ha was highest in June 11 sowing. At 49DAS, effect of manure rate on total dry matter yield was similar to the trend observed at 28DAS. Significant dry matter yield at 49DAS was obtained in May 28 sowing. The highest total dry matter yield for 20t/ha and 40t/ha was obtained in May 28 sowing. (Table 5) .
In 1992, all manure rates increased total dry matter yield at 28DAS. Sowing in May 14 produced the highest total maize dry matter yield (Table 6 ). At 49DAS, 40t/ha manure rate gave the highest total dry matter yield (Table 6) , followed by 20, 30, 50 and 60t/ha rates. April 16 sowing produced the highest total dry matter yield compared with April 30 and May 14 dates. At 70DAS, total dry matter yield increased consistently with increase in the manure rate. All planting dates were similar in their total dry matter yield at this growth stage (Table 6 ).
In 1991, highly positive correlation was observed between leaf dry weight and grain yield at 28 DAS in all planting dates ( Table 7) . The higher the leaf weight, the stronger the relationship. Except for June 11 and August 6 sowing (at 49DAS) and June 25 (at 70DAS), where the relationship was significant, similar trend for 28DAS was observed at 49 and 70DAS. In 1992, there was no significant correlation between leaf dry weight and grain yield at 28 DAS, but highly significant for May 14. The correlation was highly significant among all sowing dates at 49DAS, in 1992 and in May 14 sowing at 70DAS while values for April 16 and May 14 were significant (0.53 and 0.51 respectively) in 1992 ( Table 7) . * = Significant at 5% probability level ** = Highly significant at 1% probability level NS = Non-significant Again, highly positive correlation was observed between grain yield and total dry matter of maize in all the planting dates except April 16 sowing which was significant at 5% probability (Table 8) . 0.72* * Significant at 5% probability level. ** Significant at 1% probability level.
DISCUSSION
The general decline in dry matter production of maize in later sowing dates compared with early sowing dates indicated that conditions of growth became less favourable with lateness in sowing. Several factors have been implicated as possible causes of declining growth in late sown maize. Goldson [11] reported lower soil nitrogen as a major limiting factor while Turner [4] attributed the decline to inadequate moisture at critical periods of growth. Abou El-Magd [12] associated the decline with both factors. Reduced solar radiation due to cloudy weather is also reported on [13] . In this study, reduced solar radiation caused by rain clouds, leaching of soil nutrients caused by heavy rainfall and moisture stress at critical stages of growth, especially during late July and August sowing are possible causes of growth decline. Reduced solar radiation associated with heavy cloud cover during periods of heavy rainfall must have reduced incident radiation received by late sown maize at critical growth stages. However, the non-significant correlation observed in April 16 and April 30 sowing suggests that none of the growth factors was limiting at this sowing date. The general increase in dry matter production of maize observed with poultry manure application further confirmed the reports by some workers. Tang et al. [14] obtained the highest significant wheat dry matter with application of poultry litter. The highly significant correlation between leaf dry weight and grain yield indicated that increasing the photosynthetic organ of maize at early stages of growth would ultimately contribute to increased grain yield.
Conclusion:
Based on the results of this investigation, maize should be sown as soon as rains stabilize. When delay in sowing is inevitable, it should not be delayed beyond the first week of Julythat with 20-40t/ha manure rate unless early or extra early maturing varieties are used or supplementary irrigation is guaranteed. Manure rate of 20t/ha was found satisfactory as higher rates of manuring did not solve the problem of dry matter decline with delayed sowing. Rapid attainment of increased leaf dry weight early in the life of maize is critical to maize grain yield.
